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sie**«fMHifT3K*>4 2#^#i3;rit^£v'>i:£icH:, xfy^s4 s\zmi 

It, «W>4 4#»4R3*lTV*&J^;fr&$a}iU > 4 4 tfjgf* 

£*lT^-5£:£lCtt;*^y 4 7lC#?TLt, r 0>B#/£t#tfSy * X 5 1 — 5 
9, 6 1 — 6 3^6 5~6 7 K^Stlt fc^Ltfr^fuiB*^ 
y^S4 2icgU, >4 4 #jBiRS*iTv*jaiV*i:£K:-te, ^f'^S4 

[0 0 6 0] 

30Xfy^S4 8t&, #J«fl:tfe#>4 5#^JR2*ltV^a^fr£¥!l5£l/ 
, OTSffc;K#>4 5#^3;TlT^£t^lCttX7^y:/S 4 9iZ&fi It, ^ 
fcM^bTj^ftffax^y 3 2 CM U , #Jj©ffc>K#>4 5 
^^$tlTV>^VAfc^fCii^^-y 5 0 LT, MSiK^>4 6#jg#* 

3 titv^S;^** U M£tft#>4 6#S^2ntv^£^lCfc}:iuia®5 
©ttSja^ratCfcttS^y^S 1 3 IZM y , MS>!?*>4-6#jBIR3*lTV* 
V^V^^lCteX^V^S 5 1 JC#-ff It, * ~ > 4 7^S4RStlfc^ 

^£¥!J/£U *-x.-tf*y4 7 tfmiRZtifriiglzizxTVZfS 5 2tc#fJ 
Lt, H3©*ffJB^-a-^^3ffi=fee«rLT3^&«ia«:«FTU *-o.-aK# 
>4'7^»iRS4T,Tv>«iV^i:^K:a:iaia^5 :: y 3 8 izm£ B 

[0 0 6 1 ] 

US^ff^S5a, SUaCiffflfMltt, H 1 2 Kl^T J: 3 tC 

, sk-r, 5 it, hi 3 £j*i-ifr^«m#fim®£^-r£o 

^7 l©Tffl!llC^$tlfetf-S^4f^^>7 2, MJH£B*3tf#>7 3, MS*?* 
>74^-a~^>7 5 ££li;ttV^ 0 
[0 0 6 2] 
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S^tSf^r^ htf^y ?X7 7, «Mft(Z)7y7MlF r £A^-T5^3f 
^b/K^^X78, 7^i/t;bMF a ^tSf^^ 7 9, £f« 

i5tS:A*-rs^^r^ hiffy ?x 8 0, mmgkfti&mZAjJ-t&T** btf^y 
8 1 % mtiQA±n$#y 8 2, t^MlP&^tSf^r^ htfy 8 
¥^0^l!tN$:^-r-5^^rX h /K*y * X 8 4 S:fix.T Va£„ 
[0 0 6 3] 

?*V*T% 7*^rv~7 S 6 2 lC#ff L/T, tfWH^^ > 7 2 tlf=.fr^fr 

T, T^rX ^y^^7 8&tf 7 9 {C A^J^tlfe^ ^T;i/#M F rj&tfy^S/^ 

0 9©£r#ifrimMT^Lfc#m#ffcf w fcfcS^TTSB (9) a£GD?£3tL 
5:fotifffifiP&IffiU Ilillfei^i#lP$:T^^ h/tf*y 8 3 
IcmTjkLTfr^XT*/ -7S 6 4 tC^ffi"S 0 
[0 0 64] 

P=f w (X-Fr+Y-Fa) (9) 

Z.<DXTVZfS 6 4 ^MB!fe/K#>7 3 tfmiHZ tlT jfr^fr £¥ff5t 

m b fcmmffimm p & 0 9 <Dmw4ttf&*mmK £ w & i»^«r«<z> ^ ^ x h ^ 

y^^5 7lCSB!fcbT*^X^^^ , S 6 G\zmn VX. 01 3 tf>gfr^ffi#Sif-|ft 
Wffi&B!£T. S9©if#^ftS®W$:T^^W^ffii:LT^e>^S$:^T-r 

[0 0 6 5] 

X-^y^S 6 2T*ft#HfT/K^>7 2^^$tlTV^^Vxt^^t?X^ 
6 4 T^^B!fc3K^>7 3 tfag^SiftTV^V^^fCte^T^y ^S 6 7 IC 
^f?LT. M<5/K^>7 4 ^^^tlT^^^^^fd^L, M3;tf#>7 4# 
^Stifet^CttltfSax^yys 6 6&c#?f UT, IffflBH 9 ©*r#*ffJ*iBl! 
^ff^LT^gLSfci^TU MS > 7 4 2ftg#*£ tlT V^ t £ iCteX 
■x^y^S 6 8lC#frLT, /-a-W>7 5 V^a>^£¥!l5£ b 
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[0 0 6 6] 

s£ic. tsfax^v/s 4 i (Dmmffimttm-mmiz. mi 4fc^fj:e>{c. % 

8 3, mm-M^R^^y 8 4. 3p-V>-fe7l/JJ?*>8 5&tf*—=i.-tf$y 8 6 
[0 0 6 7] 

^zi-e. ^«£8itcti:, iim^^^^-rsii^^/K^^x 8 7, 40 

x:(Dm<Dmmm*timzmx<-tz>T** hitv.trxs 8. 1 o oxKDmommmwi 

gS:Satt-5T^^ f^9^89, M]KM^£AiJ-r£5^X * :* 9 0 

tg^A^A^-rs^^rx *x9 6. ^aittgvj ' ^nf^^h 

sky *;*9 7. K^tSf>f^ h^^^^9 8 zm-tZ&W: 

[0 0 6 8] 

#CV*T% x^y/S 7 2 {C^frbT. «««rKff||£stf*> 8 2#3g#*3*l-^ 
S 7 3lC#frLT, A2j£*l£5»e?S^£4 O-CO^CDiim^^^l 0 0 1C 
>^X9 1 iC^bT/^X^y^S 7 4 tC^ffU aKJKr.Sttm^^^ 8 2 # 

^stiTVN/^v\^^ic«ig:Mx^y ^"s 7 4 &c^rrs 0 

[0 0 6 9] 

7 4-ett. &«&&ft#M?#> 8 3#^m2*lT^S;&^;fr£¥!j5£ 
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upkiz. m^w$,i i o&rmizmvzmty 1 1 i#^s*itv^„ nt- 

[0 0 7 0] 

&v*t?, ^r^ys7 6K:$ffbt, B§cstf#>i i i#2KR£ftTv*5*» 
s*t*#»u 1 1 t»mm^nr^n^izit^^^s i nz&n 

fftftU ^ntfA^StlT^fcV^^tCli^T^y^S 7 8 iC^f? It, A*3*l 

Tv^vMf-/^Ra:#d m, wsisjgK, ttSffi«#»AN&ap/xtta««fS 

fRilidm, 4t3l9*K&N % (ISttlB«»Aft0e3H(K«flfi!v««A*StlTV^S 

£ £ ic teffl^x -T- «y :/ S 7 9 jc#ff^-s o 

[0 0 7 1] 

Z.<D*^y7S 7 9-eii, WgEMEKNtfl OOOmi n _1 gTT'fe5» 

^K^Tsa do) ^tc^^v^rmmL/T^^x^^^s 8 zizmf-t&o 

K= (1 0 0 0/N) 1/3 •••• (10) 

X-TV°7S 7 9©ifif5&|gtf&*<N>l OOOmi n^-e&S h^tCteX^- 
y^S 8 1 \Zl&fs L/T, ^K$: "1" \zm.fe\sT-frt>*TVZrs&2\Z&ft-t 

[0 0 7 2] 
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x-xy^S 8 2T*li, TIB (l l) ^©«ir£froT&ra5&v 1 

v 1 =K-4 5 0 0/V~ (N • dm) ••••• (11) 

?£V*T% ^f'^S 8 3 lC#frl/T> TIB (1 2) ^{C^o T«iE^M?filg v 

^fe^-r-y^S 8 4 JC^-TS. 
[0 0 7 3] 
v x ' =A - v x (12) 

&v*t», x^^y^S 8 4 tc^ff IT, TSB (l 3) ^tcgo'^TfMJfc-r&S 

k = v/v x ' (13) 

* BtfiBX^ ^S74 ©«£*§J|i#&SMft£fW3ff# > 8 3 #3BiK3tvr 
4*»«S4lt^4^l:flSL, #HagJH£l*sK* > 8 4 tfjBJRS 
&*!r>£U «»^*-* K^li^^TbT^fcv^^Jcttx^yys 8 7tC 

[0 0 7 4] 

&^=k©-e3D5££ic&. x-^y :/s 8 9 izmftvx, ^v>i*/i/4?#>8 9# 
^f'^S 9 0 JC5£ff IT, r^'xh3K>y^X8 8-9 8ffl9*>I^$tife 
8 9^^$tiTv^v>t^iciiiC^x^y 9 l.tc^fr?-*. 

[0 0 7 5] 
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, ® i uk&mi 8izm-t&oiz^ ^f-^sioiT% mQizTjk-tmm 
mvt~ttnmmit^m.i,xmmmmmei C zmfe-tzmzmix-tzm^mmi 2 

1 Zl©^M^cl 2 10Tfi!ftCS|g$tlfcgBD-5>3K^> 1 2 2 

[0 0 7 6] 
US2] 

















1 


0.8 


0.5 


0.4 ~0.1 


0.05 




74 A*- ©3 


10 — 30 am 


30~100 fx m 
7<Jl$- f3 


100 Aim£*£x. 

%>im- xf±7< 


7-rft*- 


3>#J 


• M1MR 


-m& 
■ jLttm* 


• t-TjHin- 


■ ummm 
■ ±*nmmm 
m 

«* 





[0 0 7 7] 

7£l^T% X^^y S 1 0 3 {C^fLT. 1 2 2 #jg#*$ *lT Vn& 

1 2 2*^^$tlS^T*#ab, SD5^>1 2 2^^$tl^h^lC«X^ 
«y^S 1 0 4KI^f?bT\ WiDa, igWRi, 3£!fr##fiQ, W^g8M 
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, ^i ©afeffi^p j^Pg^oic^bx^^x^^^s l o 7ic#??U a£ 
ttS^&sfc^tcii-e©**^^^ ZfS 1 o 7ic#^ff-r<2>o 

[0 0 7 8] 

Z.<D7>tV7S 1 0 7tli, T8B (1 4) sSlC^oT^ffi^tf^Z p fc^tfJ-T 
Sil^fC, TIB (15) ^(C<fcoT cost fclTffi-fSo 

Zp=p ll +P 12 +P 21 +P 22 (14) 
cost = ( | p 1X — p 12 + P 2i — P 22 ' ^ p (15) 

«fcV*T*, Xr«y^S10 8i:^tt, ©ffitfc cost lC^*!5V^ v, C^»'i?)gH , ^c5 

nfemm.'r-7j\s*^mi>T. mm&mn ^iasu 

S 1 0 9C^frUT, «S^#^l*£T?**#£5IIIST**S;fr&4!f£U ^ 

Iffi^fcSfci^CteX^y^S 1 1 0\zm?LX. TSH (16) ^©SiB^To 
T^|5S^«Pu$:^bT*^^^y^S 1 1 2C^t5„ 
[0 0 7 9] 

Pu=(Z/5) - v • P max / A • (2p) 2/3 ) (16) 

fiU P max =1 - 5GPa, A=8 5 8Nt*S„ 

X-^y 10 9 CDW^^^r5HI^T^>-5^{C^X^y 111 

C^tLT, TIB (17) ^©|£W£fToT:j£^jil£#mP u 
•5^y:/S 1 1 2iC^f"TSo 
[0 0 8 0] 

P u= (i • Z cos a /4. 6) (P m / Aj ) (L^/Sp) 1/2 

(1 7) 

fiU P max =1 - 5GPa, Aj =19 1NT'fe5. 

Xfy^S112t'it (P-Pu) /CCDf^IIL, ^^T'^f-y^Sl 
1 3 IC^ffLT, (P-Pu) /C^0. 0 5^ (P-Pu) 
a^fr&AlJfeU (P-Pu) /C<0. 05T'*5ti[:ttXf-y^S114 
IC#*tLT, (P-Pu) /C=0. 0 5 \ZWLfe\sTfrt>*'rv7S> 1 1 6 JC^ 
*TU 0. 0 5^ (P-Pu) /C^lOt$>5i:t(C{tf0i*Xr'y^Sl 

2 7 ffil#200 1-30 783 52 



#2 000-259767 



1 6tC5£ffU (P-Pu) /C>1 0T*$>Z>££iZitX9-y ~7 S 1 1 5 IZ&ft 
It, (P-Pu) /C = 1 0 \ZWLfe\sX-frh7.TV ZfS 1 1 6lC#ff-t£> 0 
[0 0 8 1] 

ZKDXTVZfS 1 1 6T?&, (P-Pu) /Ci:i/a c $:^Ilt#iA°7 
^-M(P-Pu)/C) ■ l/a c fclimU &V*T?H1 807f>^S 1 
1 HZ&ftLm&V&ffimrt^*-* { (P-Pu) /C) - l/a c -j^0. 
05^{(P-Pu)/C) • 1 /a c ^ 1 OT&Sj^T^fc^U { (P- 
Pu) /C) -l/a c <0. 0 5tfeSi:t(Ctt^f'y^S 1 1 8lZ^fVX 
, #1/^7^-^ { (P-Pu) /C) • l/a c =0. 0 5 jCfg^LT^X 
"TVZfS 1 2 0 lC#ff U 0. 05^ ( (P-Pu) /C} • l/a c ^10t 
&3££lCfcj:^(Z)££;*-7^y :7°S 1 2 OJC^ffU { (P-Pu) /C} • 1/ 
a c >1 0 X*2bZ> H^IZIZXt V 7 S 119 lC#f?bT, ?5ffir?^;*-# { (P 
- P u) /C} • 1 /a c =10 CKglT*&Xfy^S 12 0 JC^ff1-^> 0 
[0 0 8 2] 

5tU k<0. 1 TfeSil^lCttX^y :/S 1 2 1 lC#frLT> « = o. uc^ 
^L/T*^X^^^S 12 3 tC#*T U k>4 T*&£ h^&C(±X^*/:/S 12 2 
iC##UT, k =4 {CjgjfeLTfr^X^y ys 1 2 3 lC#ff U 0. 1 ^ /c ^ 4 
T'^SttlC!iili^r>y^S 1 2 3 IZ&fi tS. 
[0 0 8 3] 

«IIS««SJta c =0. 0 5ilUfci^ *£S7*9*-* { (P-Pu) 
/C) ' l/a c lCK*?e>-r, #^ffiiE^a NSK fcfcO. llC^^tlSo 

^T7^S12 3tit IfA7^-^KOTlA7^-^ { (P-Pu) 

ifr»lE«»a NSK - SrWffl-T^o 
[0 0 84] 

r3T% 02 0(om^miE%WiU^,m^vfu.. wtrnz^m^*-* { (p 

-Pu) /C) • l/a c »ffiK:ffHitffiiEffi&a NSK fcigoT, 
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. 1 tgiZffim^*-* { (P-Pu) /C} • l/a c <DmiCfrfrt> 

e>-f*^iE#fS[a NSK "0. 1" JC»£S*u 3<D^^£>$5?fA 0 ^*-# 
k <&S£^M/^*-# { (P-Pu) /C} • l/a c <ZHg#/.h 

$ < fc£ lCo*lT#fft*ilE£&ifc a NSK JCJBin-t 5 <fc 5 tC^ffifS 

& -5 J: ? c« & s n T V a £ „ 

[0 0 8 5] 

&V^> X^^^S 1 2 4tC#frLT. ^m$tlfc#^liiE^a NSK #5 0 
&TT&£fr : gfr$:¥i[)£U a NgK >5 0T~$>2>£glZttLXTy7S 1 2 5 IC# 
??l/T, a NSR =5 OizmfeVTfrbX^y zf S 1 2 6{:^ U a NgR ^50 

T^5tti:(i-e©tt^T«^s l 2 6i:^ts 0 

i©Xf>y^S12 6Tii, iltfc (7) ^©^HSr^o T, 

£#&u tfc^-ex^y :/s i 2 7tcfMfLT, m.&vr^tfVM$:^ 

L A A* 2 O^B^J^T^feSfr^fc^U L A >2 0 0 .0 0 0 HrtfeSt 
StCttX-r-y ?"S 1 2 8lC#frL/T, L A = 200000 H r Ek±KWlfeVTfr 
h7.7-V7S 12 9 tC^ff U L A ^2 0 0 0 0 0 H r "T^> S £ ^ fCtt^GD * * . 
^rfysl2 9IC#fjt«. 
[0 0 8 6] 

il31 <DTWCge^£*lfcftr$|3K#> 13 2. 13 3. *-=L-tf 

*y 1 3 4 £fifi;LTv^ 0 SiSl«i3iic{i, S6^^>f ^^^-T.-S^^rX h 
/K>y?X13 5. WS#^t5f^h^>y^X13 6, fH^tfr^&^M 
$:*St5r^^h^>y^^l 3 7, ttSft^ft^MSr^-rs-r'*^ y 9 
XI 3 8, t^Mi^tSr^hJK^^^l 3 9, HP&ffcSr^-r 
Sf^^y^^l 4 0,. «f|8Ufcjc ^^fSf^r^ h/tfy *X 14 1, fSSfe 
Sf I a c 5:^fSr^f X h X 1 4 2 , M&fiMRa! SrSaVr*^ 



2 9 
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[0 0 8 7] 

S 1 3 1 tcSfTU ^PS^#M$:#^-5r tiZ &Z>ffl&$:mmLr=.m2 2 1C 
[0 0 8 8] 

151L *<DTmizmmtstifcmvz>tf$> 1 5 2 £#5*3*3*1-01*. 

&3^U-0*5|g*#&5. 
[0 0 8 9] 

MTT'&m&timMffitfmM?zmz&vzm*mM^mp max =1. 5cp a 
©^^©^flnsafc^as-rft. j £<z>ta*£, ««fc©A«fisis:»y. 

[0 0 9 0] 

y ^ S 1 3 0 ©fll^S^ L A < L jj t-fe § i: § [Ctt^f S 1 
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5 3i:, 1 5 4 £#!8tt£;riT^£ 0 

[0 0 9 1] 

7£vmk y.^vzfs 1 3 3 tc#?fLT, 1 5 1 &msi-£ftx^z>ip 

s^sflsu 1 5 i;ra:|R£;ftTv^£:£ic&, Bff^L^sscDM 

sa^R«yi{c^w«5iffia^-r-^.^s 1 1 izmv. w^#> 1 5 l^mm^tix 

VM&V^^lCte^-^y 1 3 4lC#ff It, 1 5 2««aiRS4xTV^ 

Sj&^J^&fllJtU J§#*##>1 5 2#^£;ftTV^££tC&ffii£bfc01 7 
©ir^ftB^aicfeW^x^^^S 1 0 UCMU, ig#*tf?#>l 5 2#ig|R$ 
ftTV^V^^Cte^^y -^S 13 5 tC^ff IT, j§#*3tf#> 1 5 3 #3g#*£*l 

rv^fr^fc^u a#{^3f>i 5 3 tfrnrnzftT^z t^iz&Mj&is t~m 

1 4©MmA^*-#^fflM3lC£tt£X-r--/ :7S 7 1 tcM*;> i§#^#>l 5 
3 #^3*lTV*&V^£{Cfcj:M§^# > 1 5 4 jWg^£* l TVN5^fr£ifH[5t 
U 1 5 4#M*3;ftTVN£ il # tCliffflBX^ >y ^ S 12 9 |CM»J, 

1 5 4#^£;ftTv^v^-£K^#H;*5^y -^s 133 icm&o 

[0 0 9 2] 

*fisu mi z&mmxmmffiffimwin^mzftm^ mi 4<z>*t3s#»»/^ 
*-$mw^mzftmL. ii7©®i{cfews^f>y^sio2, si 03© 
1 9 <z>i5gfe&ft&£*ftN tfmmmmmmfc^mztt m u an© 
jii{cfe^5^f«y^s 1 0 4~s 1 1 1 <DMm&m%mmffimmw.^mzMi& 

V, Ml 7OT1 8 0D#t3itC;J3tt£;*^y 112-Sll 9(DMMtf : ffim 

rt^*-*wm^mizMmh. mi 8<D#Lmiz&vz>XTV'7s 1 2 3~s 1 2 
5 (DmmR&m 2 o ©##»iE««iicfflfflT v ^fim&miE&mmfe^mKttfc 

l, 01 8<Z)#l3SK33W£*^y zfS 1 2 6~S 1 2 9 0)&3S#$|&^#lfr?f^L# 



3 1 
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.«ic*fjsu xfy^si3o, si32~si3 5 <DmmtfHmnm%.^mz 

[0 0 9 3] 

i^ot, 4% M;U£tw### r6 2 0 6j (Dmm^m$:<Dmifr z^m -r 

®^f& "3 0", "6 2" &l>* "16" $r^r-^- K4^e>AiJ-T-&i:^{C, 
fciltSjBftstf* > 2 2d 
[0 0 9 4] 

^fUCfcoT, iW^n^^ibtiStSWS^ T6 2 0 6J (D^M 

d, b, r, m*Mfe&ffimc s*§^mc 0 , £y&f 0 . mm 
r6 2 0 6j *wMAi]L,fc£.&\z^ mmcmKDm^- 

[0 0 9 5] 

ht=.w&^<D^Kmm.tfMikA±tzfrz>o -r&to^, i>^n5 item 

T6 2 0 6 j fftf itMlCOf h7K^/^X5 3 1C l"l 9 5 

ooj #^3*1, ifiSMlCg ©f^h^?^5 4ic riia.oj 
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@Dtf>-5^;* h/tfy 5 6 IC T62j tfmm£tlZ> 0 
[0 0 9 6] 

^:7*;i/hMT*&S9 o%c&£-rs:ii:ic£ v> '®^S#iS:a 1 £UT "l. 

o o" zmi£-rz> B 

[0 0 9 7] 
[0 0 9 8] 

K4 MLtf^r^ HtK-/ 7 8&tf 7 9 ICAirTS ia*aK#?l*.li 
r5 0 0 0j min" 1 Sr^r-Jjf- K4 S^btr^rX h/J?7 ^7 8 0 iCA* 

zi© £ f§> «m&fr#tHR&5»^K:tt, mmxij^^y 8 2 5 

[0 0 9 9] 
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[01 00] 
[0101] 

x5T*3g#tt-£^£KJ: if#^tf^®iB©-hicHi 5 KB^fflmrt?* - 
4JC*a*3*l, $fi^|g#t!tA^ L/T^7*;i/hffi "1. 00 " #*3g*3*lT£ 

£cd#jst?, n>/K#>y 8 7T?«»agy;* 

TISO V G 6 8 J I, T*a* £*WCJE& 15 T 4 0 TCCDBfrCDSHf 

L/T^e>ai«3KSff-if3i?*> 8 2 ^Y^^st-i^tsriiiay, 4 or&tf 

[0 10 2] 

U, Ht3IB*K»N#5 0 0 0 m i n _1 T?feor lOOOmi n" 1 *:®*^ V>5 <Z> 
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mfc^tcfrfSB (11) ^©I|£5:lfoti2«v x &$|tfflU ^tl*:^** 
[0 10 3] 

«*cv*i?, ism -#tfiM®£>J:icE i 6 <Dmms^ * - zMmwm-tfm 

0 0" TfAv^^^SrWWTbT^bJBCS^*^ 1 1 1 &7"?X5T'MbT^ 

c^-r ast ^ * - * ftnw® & y * ^ >r«j» u m * ? * - * mmmm 

iSttMIAt^-j}f-K4^MltAAtS 0 (12) 5£<Z>M3? 

SrfT^rilJCJ:*;, ItiEi&ilttK v x ' ?:|[{i}U rtlfe^^r^ htfy 9 7 
lC^LTfr£>fagB (13) ^©Slff&ffoT«fffijt^Sti«a»/t^^-* 

[0104] 

f>f^ii:Lt, f0r=^X K iKy 9 7. 6 2 IC$IM3(J riSO VG68j I: 
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